Induction of apoptosis signal-regulating kinase 1 and oxidative stress mediate age-dependent vulnerability to 3-nitropropionic acid in the mouse striatum.
The mitochondrial toxin, 3-nitropropionic acid (3-NP), produces age-dependent oxidative stress and selective striatal damage, which may simulate Huntington's disease starting in middle age. Recent reports showed that apoptosis signal-regulating kinase 1 (Ask1) activated by oxidative stress triggers a cell death signaling pathway. 3-NP was injected to the striatum in C57BL/6J mice. We have confirmed that striatal lesion volume and DNA fragmentation were age-dependent after 3-NP treatment. In the non-injured striatum of the middle-aged group, the protein levels of Ask1 and its active form, phosphorylated Ask1 (pAsk1), were significantly higher than in the young group. Ask1 increased more in the 3-NP injured striatum of the middle-aged group than in the non-injured striatum, and subsequently the activity of pAsk1 was significantly higher than in the young group. However, middle-aged SOD1Tg mice showed significant reductions of Ask1 and pAsk1 in the injured and the non-injured striatum compared to the middle-aged group. In particular, apoptosis signal transduction and cell death were significantly inhibited by the reduction of Ask1 expression using siRNA. Present results suggest that age-related upregulation of Ask1 and oxidative stress may mediate age-dependent striatal vulnerability to 3-NP.